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EXPLANATIONS  AND  REFERENCES, 
PLATE  LIV. 

Figures  magnified  500  diameters. 
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Fig.   1.          TETMEMORUS  GIGANTEUS,              .            .            .            .  .34 

"     2.           DOCIDIUM  ABCHERII                .....  25 

"    3.          DOCIDIUM  NODULOSUM,      .            .            .            .            .  .26 

"    4.          DOCIDIUM  WOODII,      ......  26 

"  5.  DOCIDIUM  BACULUM,  Var.  Floridense,  .  .  .  .26 

Figs.  6,  7.  STAURASTRUM  VESICULATUM,  ....  42 

i:  8,  9  SPHAEROZOSMA  PULCHELLUM,  Var.  bambusioides,  .  .  22 

Fig  10-13.  EUASTRUM  PECTINATUM,  front,  lateral  and  transverse  views,  36 

"  14-16.  HYALOTHECA  DISSILIENS,  Var.  hians,  .  .  .  .21 
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Figures  magnified  250  diameters. 
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Figs.  1,  2.      CLOSTERIUM  DIAN^:,         .            .            .            .            .  .25 

"     3,  4.       CLOSTERIUM  TURGIDUM,                       ....  24 

Fig.   5-8.      CLOSTERIUM  STRIOLATUM.             .            .            .            .  .24 

"     9.          CLOSTERIUM  DELPONTII,                     ....  25 

•'     10.         CLOSTERIUM  DIDYMOTICUM,           .            .            .            .  .25 

"     11.         CLOSTERIUM  SUBCOSTATUM,                                                      ,  24 

"     12.         CLOSTERIUM  LUNULA,  Var.  striatuin,       .            .            .  ,24 

Figs.  13,  14.  CLOSTERIUM  ENSIS.       .            .                        ...  23 

"    15,  16.  CLOSTERIUM  PRELONGUM,             .            .            .            .  -     24 

Fig.   17.         CLOSTERIUM  BREBISSONII,       .....  24 

"     18-20.  CLOSTERIUM  LANCEOLATUM,         .            .            .            .  .24 
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"    22.        CLOSTERIUM  PRONUM,        ......    25 


PLATE     LV 


EXPLANATIONS  AND  REFERENCES, 
PLATE  LVI. 

Figures  magnified  875-500  diameters. 
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FlgS.   1,2.         MlCRASTERIAS  SPECIOSA,  ,  .  .  .  .38 

Fig.     3.  MlCRASTERIAS  APICULATA        ...  .39 

Figs.  4,  5.       MICRASTERIAS  CRUX  MELETENSE,  .  .  .  .40 

Fig.     6.  MlCRASTERIAS  RABENHORSTII,  Var.,  .  .  40 
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Fig.   9.           XANTHIDIUM  FASCICULATUM,  Var.  Subalpinum,       .  34 

Figs.  10.  11.  XANTHIDIUM  COLUMBIANUM,       ...  .34 

Fig.   12.         CCYLINDKOCYSTIS  DE  BARYI,             ....  27 

Figs.  13,  14.  XANTHIDIUM  TORREYI,     .                         .                         .  .     35 
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Figures  magnified  500  diameters. 
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Kigs.  1,  '2.       STAURASTRUM  WOLLK-»NUM,        .  .     44 

"     3,  4.       STAURASTKUM  CORNUTUM.       .            .  43 

'     5,  6.      STAURASTRUM  BACILLARR,            .            .            .            .  .41 

"     7.  8.       STAURASTRUM  MINNESOTENSE            .  43 
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Figs.   21, 22.  STAURASTRUM  XIPHIDIOPHORUM,      ....  44 
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Figs.  26,  27.  COSMARIUM  SPHALEROSTICHUM,         .            .  31 
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"    30,  31.  COSMARIUM  SENDTNERIANUM,            ....  29 

Fig.   32.         COSMARIUM  PERFORATUM.            ...  .28 

Figs.  33,  34.  COSMARIUM  LOBATUM,                        .            .            .  2s 

"     35, 36.  COSMARIUM  LOEVE,            .            .            .            .            .  .30 

Fig.   37          COSMARIUM  CIRCULAR K,                      .  28 
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Fig.    1-3.       EUASTRUM  VENTRICOSUM,  zygo^pore,  lateral  and  end  views  of  cell,  38 

Figs.  4,  5.       EUASTRUM  CRASSUM,  Var.  SCROBICULATUM,  front  and  lateral  views,3S 

Fig.   6-8.       EUASTRUM  MAGNIFICUM,  front,  lateral  and  end  views,     .  .     37 

9-11.     EUASTRUM  PURUM,  two  front  and  one  lateral  view,  .  .  37 

Figs.  12,  13.  EUASTRUM  CUNEATUM,  front  and  lateral  views,   .  .     37 
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EXPLANATIONS  AND  REFERENCES, 
PLATE  LIX. 

Figures  magnified  500  diameters. 
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Fig.   1-3.       STAURASTRUM  WOLLEANUM,  Var.  KISSIMENSE,  .  .     44 

Figs.  4,  5.      STAURASTRUM  TOHOPEKALIGENSE,  front,  lateral  and  end  views,    45 

"      6,  7.         MlCRASTERIAS  FURCATA,  Var.  SIMPLEX,  .  ..  .      40 

"    8.9.      STAURASTRUM  PARADOXUM  Var.  OSCEOLENSE,        .  .          '45 

Fig.     10  MlCRASTERIAS  VERRUCOSA,  .  .  .41 

"     11         SPHAEROZOSMA  MONILIFORME,  .  .22 

"     12.         SPHAEROZOSMA  PULCHRUM,  Var.  CONSTRICTUM,  .  22 

Figs.  13,  14.  BAMBUSINA  GRACILESCENS,  with  zygospores,  .  21 

Fig.     15  MlCRASTERIAS  RltfGENS,   Var    SERRULATA,  .  .  .41 
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PLATE  LX. 

Figures  magnified  5<M)  diameters. 
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Figs.  1,  "2.         COSMARIUM     WOLLEANUM,     Var.     GRANULIFERUM,     front     and 

lateral  views,                .              .  29 

Fig.   8-5.       COSMARIUM  PARDALIS,  front,  lateral  and  transverse  views,         ,  31 

Figs.  6,  7.       COSMARIUM  RHOMBUSOIDES,  front  and  transverse  views,        .  28 
"     S,  9.      STAURASTRUM  NOV.E  CAESAREJE,  front  and  vertical  views, 

"     10,  11.  COSMARIUM  QUINARIUM    front  and  vertical  views     .             .  32 

Fig.    12-14.   COSMAR.IUM  SUBCRUCIFOBME,  front,  lateral  and  vertical  views,  33 

Figs.  15,  10.  COSMARIUM.  AMERICANUM,  front  and  vertical  views,             .  29 
"     17,  18.  COSMARIUM    TAXicHONDRUM,    Var.    BiDENTULUM,    front    and 

vertical  views,       .             .  32 

Fig.    19.         STAURASTRUM  XIPHIDIOPHORUM,  Var.  SIMPLEX,  front  view,     .  44 

Figs.  20,  21.  OOSMARIUM  MTCROSPHINCTUM,  front  and  vertical  views,        .  32 

"     22,  23.  STAURASTRUM  LUTEOLUM,  front  and  vertical  views,        .             .  43 
"     24,  25.  COSMARIUM  EXCAVATUM,  Var.  TRIGONUM,    front  and   vertical 

views,          ....  30 

"     26,  27.  ("OSMARIUM  LAGOENSE,  front  and  vertical  views,       .             .  34 
Fig.    28.         C'OSMARIUM  CORDANUM,  front  view,                       .             .             .27 

"    29.         EUASTRUM  WOLLEI,  Var.  QUADRIGIBBERUM,  vertical  view,  37 
"     30.         MICRASTERIAS    AMERICANA,    Var.     spiNOSA,    front    view    of 

semi-cell,                .             .  39 

u     31-33.  COSMARIUM  POL.YMORPHUM,  front,  lateral  and  vertical  views,     .  31 

Figs.  34,  35.  COSMARIUM  OCTOGONUM,  front  and  vertical  views,    .             .  33 

Fig.   3tt-38.    STAURASTRUM  ORBICULARE,  Var.,  oblique  and  front  views,        .  41 
Figs.  39,  40.  STAURASTRUM    BRASILIENSE,   Var.    TRIQUETRUM,    front    and 

vertical  views,     .  .  .46 

"     41,  42.  STAURASTRUM  MUTIGUM,  Var.  ELTJPTICUM,  front  and  vertical 

views.  41 
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EXPLANATIONS  AND  REFERENCES, 

PLATE  LXI. 

Figures  mayninVd  f)<M)  diameters  except  Closterium,  only  25(1  diameters. 
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Figs.  1,  2.       CLOSTERIUM    ACEROSUM,    forma    striolatum  with    single    and 

twin  zygospores,              .             .  24 

Fig.   3.           CLOSTERIUM  LINEATUM,  Var.  costatnm,  with  twin  zygospores,  25 

Figs.  4,  5.       ARTHRODESMUS  NOTOCHONDRUS,  in  front  and  vertical  views,  35 

Fig.    6.           ARTHRODESMUS  INCRASSATUS,  V:ir.  oyeladatns,    .  35 

Figs.  7,  8.       COSMARTUM  OC^JLIFERUM,  front  and  lateral  views,    .  30 

Fig.   9-11.      PENIUM  CRUCIFERUM,  in  different  stages  of  division  23 

Figs.  12,  13.  'ARTHRODESMUS  PACHYCERUS  front  and  lateral  views,  36 

"     14,15.   ARTHRODESMUS  TRIANGULARIS,  front  and  vertical  views,  36 

Fig.    16.         DormiuM  (JEORGK-UM,            .  26 

"     IT.         PENIUM  SPIROSTRIOLATUM,  var.,  22 

"     19.                                       "  23 

"       IS.             DoclDIUM  VERTICILLATUM,  27 

Figs.  20,  21.  DoriDiUM  RECTUM,  26 
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EXPLANATIONS  AND  REFERENCES, 
PLATE  LXII. 

Figures  magnified  .501 »  diameters;  the  Micrasterias  375  diameters. 
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Fig.   1.  MICRASTERIAS  ALATA       .  ...    40 

"  2.  MICRASTERIAS  MAMILLATA,   .  .39 

"  3.  MICRASTERIAS  DENTICULATA,  zygospore,             .  .    39 

"  4.  STAURASTRUM  ARCTISCON,  var.,          ...  45 

"  5.  COSMARIDM  CONSPERSUM,  Var.  retusum,  front  view,  .             .     31 

• 

6.           COSMARIUM  BIRETUM,  Var.  Floridense,  front  view,  .  34 

Figs.  7,  8.       STAURASTRUM  COSMARIOIDES,  front  and  vertical  views,  .     42 

"     9,  10.    STAURASTRUM  BREVISPINA,  Var.  inerme,          .            .  42 

LI,  12.  STAURASTRUM  CORNUTUM  front  and  vertical  views.        .  .     43 
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Fig.    1.  LEMANEA  TORULOSA,  natural  size,  .    52 

"     '2.  magnified  slightly,        .  52 

"     3  small  portion   of   filament   under  higher 

power,  ....  52 

"     4.  portion  of  transverse  section,         .  .  52 

"     5  LEMANEA  FLUVIATILIS,  slightly  magnified,  .  52 

"     6.  BATRACHOSPERMUM  MONILIFORME,  natural  size,  .  .  57 

10.  the  same  magnified. 

7.  BATRACHOSPERMUM,  Var.  pulcherrimum,  natural  size,  .  .  57 

'<     8.  "  "  "  small  section  magnified,  57 

"     9.  BATRACHOSPERMUM,  Var.  atrum,  somewhat  magnified.  .  57 
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Fig.    1.  BATRACHOSPERMUM  VAGUM,  Var.  keratophytum,  natural  size,      58 

"     2.  ''  '*         end  of  a  filament  magnified,    .  5H 

"3.  "  "two  whorls  of  same  under  higher 

power,          .  .  .  .58 

Figs.  4,  5.      Var.  KUEHNIANUM,  sections  moderately  magnified,  .  57 

Fig.   6.  BATRACHOSPERMUM   MONILIFORME,  Var.  atrum,  natural  size. 

The  same  magnified,  Plate  LXI1I, 
fig.  9,  .  .  .     57 
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Figs  1,  "2.      BATRACHOSPERMUM  VAGUM,  developed  stems,    ,  .57 

Fig.    3-6.  younger  filaments,  57 
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Fig.     1.  TlIOMEYA  FLUVIATILIS,       ....  .53 

"     '2.  TUOMEYA  GRANDE,  nearly  twice  the  natural  size,      .  54 

u     ;>.  small    part   of    a   filament   enlarged;    the 

t  outer  membrane  removed  to  show  the  in- 

ternal structure,         .  .  .  .54 

Figs.  4-ti.  supporting  branchlets  at  the  nodes,        .  54 

"     7,  8.  part  of  a  cord  drawn  out  of  the  filament,    .     54 
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EXPLANATIONS  AND  REFERENCES, 
PLATE  LXVII. 


Fig.    1.  CHANTRANSIA  PYGMAEA,  natural  size,     .  .  01 

Figs.  2,  o.  two  filaments,  01 

"     4.o.  clusters  of  carpogons,  .  61 

Fig.   G.  CHANTRANSIA  VIRGATULA,  magnified  125  diameters,  01 

"     7.  tetra  sporangia  .  .  01 

"     8.  natural    size,  growing  on  a  marine 

plant,  .  .  .  01 

"     9--11.     BANGIA  ATKo-PURPUiiEA,  four  specimens  in  different  stages  of 

growth  and  cell  division,  55 
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Figs.  1,  '2.       CHANTRANSIA  VKXLACEA,  natural  size,     .  .  .  .59 

Fig.    3.  three  filaments  magnified   about  125 

diameters          .  .  .  .59 

Figs.  4,  5.       Clusters  of  carpogons  or  sporangia  emitting  gonidia.  .  59 

Fig.    6.  Five  single  gonidia  settled  in  a  scratch  on  glass  of  aquarium  and 

multiplied  by  cell  division,  ....  59 

7.  A  cluster  of  gonidia  under  higher  power,  developing  young  plants,  59 

8.  A  group  of  young  plants,         ...  .59 
Figs.  9,  10.     Specimens  of  Var  C.  expansa,       .  .     59 

"      11,  12.  Clusters  of  earpogons,  60 

Fig.    13.         Natural  size  of  plants,        .  .  60 

14.         Var.  C.  Beardslei,  magnified  125  diameters,  .  60 
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Fig.   1-7.       CHANTRANSIA  MACROSPORA,  three  filaments,       .  .     59 

"     '2-4.       Carpospores  fertilized,  .....  59 

"     5-7.       Carpogons  with  trichogyne,  .  .  .  .  .59 

<l     8.  Natural  size,      .......  59 

"     9.  Section  of  old  stem  corticulated,    .  .  .  .  .59 

u     10-12.   Matured  carpospores  in  early  stage  of  development,  .  59 

"     13.         CHANTRANSIA  HERMANNI,  natural  size,  .  .  .60 

"     14.  "  "  two  filaments,      ...  60 

Figs.  15,  16.  "  clusters  of  carpogons,  .  .     60 

Fig.    17.         HILDEBRANDTIA  RivuLARis,   thallus  peeled  from  river-stone, 

highly  magnified,  .  .     62 

Fig.   18  small  transverse    section    under 

higher     magnification,    showing 
the  spore  receptacles,  .  62 
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Fig.    1.  COMPSOPOGON  COERULEUS,  a  slightly  magnified  branched  filament,  62 

"     2.  End  of  a  branch  magnified  125  diameters,      ...  62 

"     •'->.  A  section  from  lower  part  of  filament,  magnified  125  diameters,     62 

4.  An  older  part  of  stem  showing  the  corticulation,  magnified  125 

diameters,     .  .  .  .  .  .  .62 

"     5.  A  section  near  the  base,  corticulated,  magnified  125  diameters,        62 


PLATE    LXX. 


EXPLANATIONS  AND  REFERENCES, 
PLATE  LXXI. 


PAGE. 

Fig.   1.          THOREA  RAMOSISSIMA,  slightly  magnified,  .  .  .58 

Figs.  2,  3.       Sections  of  filaments  highly  magnified,  ...  58 

"     4,  5.       Base  of  ramuli  under  greater  magnification,         ,  .  .58 


PLATE    LXXI 


lii\ 


, 

i         / 


I 


N  r-          • 

km  Mi 

m 


-^V- '  *v  ii V*  i  V\\  *r  .<•$  *p?9fJ  *  -*,WAV  r*K1 

^£M^s^'«M 


EXPLANATIONS  AND  REFERENCES, 
PLATE  LXXII. 


PAGE. 
Figs.  1,  2.       COLEOCHAETE  soLUTA,  two  sections  of    fronds,    .  .  .64 

Fig.   3.  "  "         a  loose  growth  in  fruit,          .  .  64 

Figs.  4,  5.  two  carpogons,      .  .  .  .64 

"     6,  7.  two  young  forms  developing  from  car- 

pogons,   .  ...    64 

Fig.   8-13.     COLEOCHAETE  SCUTATA,  younger  and  older  plants  of  various 

forms,    .  .  .  .  .64 

"     14.        COLEOCHAETE  ORBICDLARIS,  ....  64 

"    15-16.  COLEOCHAETE  IKREGULARIS,        .  .  .  .  .65 


PLATE'  LXX; 


il|if  M^T    ^^i^^SSW^^ 


~; 


iJt«||P»f^:£'w      -yii: 


mm 


miJP8^' 


16 


EXPLANATIONS  AND  REFERENCES, 
PLATE  LXXIII. 


PAGE. 
Fig.   1.          OEDOGONIUM,  filament  of  a  nannandrous  alga,     .  .  .67 

"     2.  Transverse  striae  the  result  of  the  process  of  cell  multiplication,     67 

"     3.  The  same  more  fully  illustrated,  .  .  .  .67 

"     4.  Filament  of  female  nannandrous  alga,  ...  67 

"     5.  Androsporangia  with  androspores  escaping;  oogonium  with  pore 

superior,  ......  67 

"     6.  Filament  of  female  monoecious  plant,        .  .  .  .67 

"     7.  Spermogonia  hypogynous,  spore  spherical,  pore  superior.      .  67 

"     8.  Filament  of  a  monoecious  form  ;    9.  gperiiiogonia  cells  hypogy- 

nous;  10.  subhypogynous ;  11.  epigynous ;  12.  subepigy- 
nous ;  13.  apical.      .  .  .  .  .  .67 

"     14.         Pore  of  oogonium  open  centrally,        ....  67 

"     15.         A  male  plant,  .  .  .  .  .  .  .67 

"     16.         Androsporangia  cells,  .....  67 

"     17.         Androspores  escaping,         .  .  .  .  .  .67 

"     18-19.  Dwarf  males,  basal  supporting  cells  and  spermogonia,  or  upper 
cells  of  the  dwarf  males  which  bear  the  spermatozoids. 
opening  on  the  top  to  allow  their  escape  to  fertilize  the 
oospore,       .  .  .  .  .  .  .67 

"     20.         A  zoospore  making  its  way  out  of  cell,  .  .  .  67 

"     21-23.  Three  zoospores  fully  out  of  cells,  .  .  .  .67 

"     24-26.  Zoospores  in  first  stages  of  development,         ...  67 

"     27-30.  More  advanced  stages  of  growth,  .  .  .  .67 

"     31-33.  Imperfect  zoospores  passed  out  through  slit  in  cell,  remaining 

attached,       ...  ...     67 

"     34.         An  oogonium  and  oospore  fertilized  by  a  multitude  of  active 

spermatozoides  (?)    .  .  .  .  .  .67 

"     35.         An  oogonium  showing  how  some  are  destitute  of  a  pore,  but 

open  by  an  operculum  or  lid,  .  .  .  .67 

Figs.  36,  37.  An  oospore  passing  out  of  an  oogonium  of  a  vegetative  plant,         67 
"     38,  39.  Young  developments  from  oospores,          .  .  .  .67 


PLATE    LXXIII. 


EXPLANATIONS  AND  REFERENCES, 

PLATE  LXXIV. 

Figures  magnified  250  diameters. 


PAGE 

Figs.  1,  2.       OEDOGONIUM  CRYPTOPORUM,  Var.  vulgare,  .  .  .    70 

Fig.  3.  OEDOGONIUM  OBSOLETUM,  .  .  .  .  .71 

"  4-6.  OEDOGONIUM  FRAGILE,  .  .  .  .  .  .71 

Figs.  7, 8.  OEDOGONIUM  ZIG-ZAG,  .  .  .  .  .71 

"  9,  10.  OEDOGONIUM  VERNALE,  .  .  .  .  .  .71 

Fig.  11-14.  OEDOGONIUM  CRISPUM,  Var.  ro&iellatum,  ...  72 

u  15.  "  "  type  form,  .  .  72 

'•  16-19.  OEDOGONIUM  POLYMORPHUM,  ....  73 

Figs.  20, 21.  OEDOGONIUM  PLUSIOSPORUM,        .  .           .           .           .72 


PLATE   LXXIV. 


EXPLANATIONS  AND  REFERENCES, 
PLATE  LXXV. 

Figures  magnified  250  diameters. 


PAGE. 

Fig.   1.  OEDOGONIUM  PALUDOSUM,             .            .            .            .  .74 

•'  2.  OEDOGONIUM  GBACILLIMUM,  ....  74 

"  3.  OEDOGONIUM  LONGATUM,  .  .  .  .  .95 

"  4-6.  OEDOGONIUM  FONTICOLA,  .....  93 

Fi.^s.  7,  8.  OEDOGONIUM  LONDINENSE,  .  .  94 

"  9,  10.  OEDOGONIUM  PACHYANDRIUM,  ....  89 

Fig.   11-13.  OEDOGONIUM  CAPILLIFORME,        .            .            .            .  .88 


PLATE    LXXV. 


EXPLANATIONS  AND  REFERENCES, 
PLATE  LXXVI. 

Figures  magnified  250  diameters. 


PAGE. 
Fig.    1.  OEDOGONIUM  GRANDE,    oospore   and   two   impeifeot   zoospores 

attached  to  filament.       .  .             .95 

Figs.  2,  3.      OEDOGONITJM  CRASSUM,            ....  74 

Fig.   4-0.       OKPOGONIUM  GTGANTEUM,  .  .            .  94 

Figs.  7,  8.       OEDOGONIUM  KIVULARE,  Var.  major,  92 


PLATE  LXXVI, 


i      •-  J     •<C-*-'SS^^Sfc- 

/  I 
1 


'•'•'•>:  \L-'\  ''••-•• 

.•SfZft,        '          Pr$     '.->?"••.  --  ;  ,.  '— V. 

-    s   i'  /"•'- •, -: — ^  '-:Vi- >:->-'• 

•-'^.  ,  /•^f,^,.\  *'$$?$* 
— _  •'  /  h.$A  -  -^  '  '-  •  I*- -'•-••i  -.'•- 
^r7~~-,1  ,'.:^v  '':-'-  \  /"';-" •••*•& C-  - 

&  •  m  §.\  fc|p  • 

a   ^tgh'M/^m-. 


::'-^.',,-v- 
1  ^  i- 

vi'~*^ 

,;v^v- 


K*l&m 

.- ..u'fS-  ;j.rA5Bfc< ' 


EXPLANATIONS  AND  REFERENCES. 

PLATE  LXXVII. 

Figures  magnified  250  diameters. 


PAGE. 

Figs.  1,  2.       OEDOGONIUM  PLATYGYNUM,  two  sections  of  filaments,    .             .  75 

"     3,  4.                                                          transverse  sections  of  oogonia,  .  75 

"     5,  G.      OEDOGONIUM  DECIPIENS,   .                                                           .  70 

Fig.   7.           OEDOGONIUM  ARESCHOUGII,    .                         .  76 

"    8.          OEDOGONIUM  UNDULATUM,                                                           .  70 

Figs.  9,  10.     OEDOGONIUM  LUNDENSK,                    .                                    .  79 

Fig.   11-18.  OEDOGONIUM  PYRIFORME,                          .                                     .  95 

"     14-10.  OEDOGONIUM  CRASSIUSOUT.UM,            ...  80 

17.  an    oospore  surrounded   by  sper- 

matozoides,    active   in  the  space 
between  the  spore  and  the  mem- 
brane of  the  oogonium,           .  80 
Figs.  18,  19.   Sections  of  filaments  of  male  plants  constituting  the  idioandro- 

sporous  form  of  the  species,    .                           ...  80 


PLATE    LXXV.II. 


*  V  i  "  ^  i^t    ^ — ' 

14 


i 


1 


EXPLANATIONS  AND  REFERENCES, 
PLATE  LXXVIII. 

Figures  magnified  250  diameters. 


PAGE. 

Figs.  1,  2.      OEDOGONIUM  FLAVESCENS,  .  .  .  .  .78 

Fig.   3.          OEDOGONIUM  PRINCEPS,          ...  93 

Figs.  4,  5.      OEDOGONIUM  IRREGOLARE,  .  .  .  .  .79 

Fig.   6-9.       OEDOGONIUM  BORISIANUM,  in  several  forms  and  conditions,  81 


PLATE    LXXVIH. 


i       $ffi 

.  —.•**     •  •*¥fr_'xT^V'  ^ 


9      '/-'^^-A    '°\        f^^^    :  • 


EXPLANATIONS  AND  REFERENCES, 
PLATE  LXXIX. 

Figures  magnified  250  diameters. 


PAGE. 

Figs.  1-3.  OEDOGONIUM  CONCATENATUM,  .  81 

"  4,  5.  "  "  Var.  setigeruin,  82 

"  6, 7.  OEDOGONIUM  BRAUNII,  .  .  79 

"  8,  9.  OEDOGONIUM  SEXANGULARE,  .  82 

"  10,  11.  OEDOGONIUM  ACROSPORUM,  Var.  boreale,  84 

Fig.   12-14.  OEDOGONIUM  OBTRUNCATUM,                         .  84 


PLATE    LXXIX 


a    « 

i  fm 


//M*/l^ 


EXPLANATIONS  AND  REFERENCES, 
PLATE  LXXX. 

Figures  magnified  250  diameters. 


PAGE. 

Fig.    1-5.       OEDOGONIUM  WOLLEANOM,  larger  and  smaller  forms,    .  .     82 

Figs.  6,  7.      OEDOGONIUM  MULTISPOBA,     .....          78 


PLATE   LXXX. 


m   > 


EXPLANATIONS  AND  REFERENCES, 
PLATE  LXXXI. 

Figures  magnified  250  diameters. 


PAGE. 

Fig.    1-3.       OEDOGONIUM  AUTUMNALE,  section  of  filaments,  .     73 

Figs.  4.  5.                                                          first    stages   of    development  from 

zoospores,      .             .  .73 

"     6,  7.       OEDOGONIUM  OBSOLETUM,  compare  Plate  LXXIV,  tig.  3,  .           71 

Fig.   8-11.     OEDOGONIUM  LANDSBOROUGHII,  .    91 

Figs.  12,  13.  OEDOGONIUM  DELICATULUM,                           .            .  93 

"     14,  15.  OEDOGONIUM  MONILIFORME,                     .            .  .     (.»3 

"     16,  17.  OEDOGONIUM  RUFESCENS,        .            .  89 

"     18,  19.  OEDOGONIUM  HEXAGONUM,            .  .     94 

Fig.   120-22.  OEDOGONIUM  CYATHIGERUM,  77 


PLATE'  LXXXi 


<?&* \  '~'Vy5  \ 

m  lit 


x     NfeilP 

1^--'  •¥$fc&Wi</ 

'!•  Nl  A  fi^*iil/ 


1 

®;    $&!${      I 

W 

Si   /^*;';^^\      • 


®0  1^     i  I 

1  ^  y 

v  :i 

^;  * 


EXPLANATIONS  AND  REFERENCES, 
PLATE  LXXXII. 

Figures  magnified  250  diameters 


PAGE. 

Fig.   1-3.       OEDOGONIUM  MACRANDEIUM,  .     80 

"     4-6.       OEDOGONIUM  PRINGSHEIMII,  90 

"    7-9.       OEDOGONIUM  FRANKLINIANUM,  .  .    89 

"     10.        OEDOGONIUM  URBICUM,  74 

'•     11-13.  OEDOGONIUM  Boscn,  .     91 

Figs.  14,  15.  OEDOGONIUM  CARBONICUM,     .  (JO 


PLATE     LXXXII 


EXPLANATIONS  AND  REFERENCES, 
PLATE  LXXXIII. 

Figures  magnified  250  diameters. 


PAGE. 

• 

Figs.  1,  2.  OEDOGONIUM  RIVULARE,  .                                               .    92 

Fig.   3-G.  OEDOGONIUM  STAGNALE,  88 

Figs.  7,  8.  OEDOGONIUM  CAPILLARE,  .     87 

Fig.   9.  OEDOGONIUM  STAGNALE,  Var.,  .            .           92 


PLATE    LXXXill. 


-  .•**< 

•  V-  •-—  .-.  ' 

:' 


-  MP/f» 


f 


^  >4R«-ffisKi 

xyf(  'V'i^F^ 


r    W    I 

?!, 


'/ ,  ^-fefci^*,^'  A        ;^S-  ^?<  *•-•-- 

.S^; 


'  ..-........^^       IHP5^/^^^\, 

3gs38£  ^v^?  ;^^^fe^ 


r'  'i 


EXPLANATIONS  AND  REFERENCES, 

PLATE  LXXXIV. 

Figures  magnified  250  diameters. 


PAGE. 

Figs.  1,  2.  OEDOGONIUM  STELLATUM,                          .  .    85 

Fig.   3-6.  OEDOGONIUM  DONNELLII,        .  85 

"     7.  OEDOGONIUM  ECHINOSPERMUM,  type-form,  .     86 

8.  OEDOOONIUM  HYSTRIX            ....  87 

"     9.  OEDOGONIUM  HUNTII,        .                                     .  .     85 

"     10  OEDOGONIUM  CILTATUM,           .            .  84 


PLATE    LXXXiV 


v 


\N«  .~7.-.  'I!       •  H 


EXPLANATIONS  AND  REFERENCES, 
PLATE  LXXXV. 

Figures  magnified  250  diameters. 


PAGE. 
Figs.  1,  2.       OEDOGONIUM  ACROSPORUM,  Var.  Floridense,  .  .     83 

Fig.  3-5.  OEDOGONIUM  PUNCTATO-STRIATUM,  ....  91 

"  6-9.  OEDOGONIUM  ECHINOSPERMOM,  Var.  spermagonio-multicellulari,  86 
"  10-12.  OEDOGONIUM  CATARACTUM,  .....  77 

Figs.  13,  14.  OEDOGONIUM  ECHINATUM,  .  .  .86 


PLATE     LXXXV. 


•A  'A-     i •  •  ".SVaCiHl  -.'          \J-*4£.=  "„ 


r.$a».'  ••»» 

.'.,«SW    .'-  P? 


,    r 

' 


/,./  lift 


! 
/ 


n 

JsW      \J<,   y  -??§iVV      V.tV 

a^7  W;/ii^-/    xas 


l  ."^{V^?^ 

L^SS^ 


x^17^:  :  f,  TV 
-^r^-lT.:' 
l?lBiSS»>j 


J   ,^~~\^    I  :g 


ri:|     ;^W 


B 
.^a^rfX' 


•    •      .      WH^-.iis^Ii 

n  .^;» 


-  ..7  'A-         ^/  ys^ 

*    ill 

-iSEc.'  «*?.k\1«; 


EXPLANATIONS  AND  REFERENCES, 

PLATE  LXXXVI. 

Figures  magnified  250  diameters. 


PAGE. 

Fig.     1-3,          BULBOCMAETE  INTERMEDIA,  .  .      97 

"  4     BULBOCHAETE CRENULATA,  ...     97 

"  5.     BULBOCHAETE  ELACHISTANDRA,      .  .  97 

FigS.  6,  7.         BULBOCIIAETE  SETIGERA,  .....  98 

Fig.    8-11.  "  "  zoospores  in  different  stages  of  exit, 


PLATE    LXXXVI 


W  1 


n 


.-*,'*   l-ii, 

:f  l« 


=i?  m 


, 


EXPLANATIONS  AND  REFERENCES, 
PLATE  LXXXVIL 

Figures  magnified  250  diameters. 


PAGE 

Fig.     1.  BlJLBOCHAETE  GIGANTEA,  .  .  .      99 

Figs.  2,  3.          BULBOCHAETE  MIRABILIS,         .  .  .  100 

"     4,  5.       BULBOCHAETE  PYGMAEA,  .  "  .  .100 

Fig.   6.  BULBOCHAETE  NANA,  .  100 

"    7.  BULBOCHAETE  MINOR,       .  .  .  101 


PLATE    LXXXVIi. 


^- •-*'""'    - 

<&&• 


\  m   '9 

t-  SK       " 
•:sfe      '3*  (^ 


™m* 

fc-i       -  SI 

*:^     :A    ?y 

.I-Jll; 


\     ^9 

:     \      ft    •       i         I 


ii: 

\J^i--'i     vSS-v1  -.»'••' 

/W  M     \ 

---  ^vj^il  ^\          ^.-.:; 


EXPLANATIONS  AND  REFERENCES, 
PLATE  LXXXVIII. 

Figures  magnified  250  diameters. 

* 


PAGE. 

Fig.     1.  BUI.BOCHAETE  BhEBISSONII,  .  .      9'J 

Figs.  2,  3.         BULBOCHAETE  INSIGNIS,  ...  101 


PLATE     LXXXVIII. 


ft  $m  li 


PI, 

.--^i-    't'r .     "  ^rs^y  


EXPLANATIONS  AND  REFERENCES, 
PLATE  LXXXIX. 

Figures  magnified  250  diameters. 


PAGE. 
Fig.    1-3.       BULBOCHAETE  SETIGERA,  Var.  Canbyii.  .  .     99 

"    4-5.       BULBOCHAETE  RHADINOSPORA,  .  103 

"    6-9.      BULBOCHAETE  POLYANDRA,         .  ...    98 


PLATE    LXXXIX 


EXPLANATIONS  AND  REFERENCES, 
PLATE  XC. 

• 

Figures  magnified  250  diameters. 


PAGE. 
Fig.   1-3.       BULBOCHAETE  RECTANGULARIS,  .  .  102 

"     4.  BULBOCHAETE  REPANDA,         .  102 

"    5.  BULBOCHAETE  SUBSTMPLEX,  .  .  1 01 

Figs.  6,  7.       BULBOCHAETE  RECTANGULARIS,  dwarf  males,  with  spermagonia 

five-celled,  .  102 


PLATE    XC. 


m    I  ( 

'&&\,  U 

•    f       (  L~>~  \  ,— .  -,-w  i 


^rj««ye.  -.v -v 

:-£$*     «g>. 


«t»"ii       //WV/' 


EXPLANATIONS  AND  REFERENCES, 
PLATE  XCI. 


PAGE. 
Fig.   1-4.       CYLINDROCAPSA    GEMINELLA,    cells  of    filaments    developing 

oospores,          .  .105 

Figs.  5  •  6.       Maturing  oospores,  ......  105 

Fig.   7.  Oospore  escaping  from  tegument.         .  .  .          105 

Figs.  8,  9.       Supposed  spermagonia,       .  .  .  .  .105 

Fig.    10-12.    Oospores  dividing  and  developing  young  forms,         .  .          105 

Figs.  13,  14.  Spore  divided  into  two  and  four,  the  same  enlarging  previous  to 

red!  vision,  ....  105 

Fig.    15-17.    Redivided  and  growing,     .  .   105 

"     18-20.  CYLJNDROCAPSA  AMXENA,  vegetative  filaments  and  spore  forma- 
tion       .  .  .  .105 

"     21-23.   Spore  development,      .  .  .  105 

"     24.         PRASIOLA  MEXTCANA,  natural  size,  .  .107 

"     25.         PRASIOLA  CRISPA,  natural  size,  .          106 

Figs.  26,  27.  "  small  sections  magnified  about  400  diameters,  100 


PLATE     XCI 


'  '••""• 


Ijitef 


,      . 


EXPLANATIONS  AND  REFERENCED, 
PLATE  XCII. 


PAGE. 
Fig.    1.  DRAPARNALDIA  GLOMERATA,  a  stem  with  branches,       .  .108 

Figs.  2,  3.  A  part  of  a  rhizome,    .....  108 

Fig.   4-6.  Younger  growths,                .             .             .             .             .  .108 

Figs.  7,  8.  Steins  producing  zoospores,      .....  108 

Fig.    9-12.  Ciliated  zoospores  and  progressive  stages  of  growth,  108 


PLATE 


\ 


EXPLANATIONS  AND  REFERENCES, 

• 

PLATE  XCIII. 


PAGE. 
Fig.    1-4.       DRAPARNALDIA  SPTNOSA,  larger  and  smaller  stems,        .  .  109 

"     5-8.  "  "         bra nchlets  of  various  sizes,  .         109 

"     3.  A  provision  to  hold  larger  branches  to  a  stem  by  small  bands,       109 


PLATE 


^ 


EXPLANATIONS  AND  REFERENCES. 
PLATE  XCIV. 


PAGE. 
Figs.  1,  2,  (1-6).  DRAPARNALDIA  PL.UMOSA,  two  robust  specimens,     .  .  109 


PLATE   XC'IV. 


MW&mPj.S  &K 
•'•  wmt&aJa  M 


EXPLANATIONS  AND  REFERENCES, 
PLATE  XCV. 


PAGE. 
Fig.    1-4.       DRAPARNALDIA  RAVENELII,  larger  stems,  more  or  less  clothed 

with  fascicles  of  branchlets,  110 


PLATE   XCV. 


i  •  •  TV.-  -,  *    •*.•'; 


EXPLANATIONS  AND  REFERENCES, 
PLATE  XCVI. 


PAGE.' 

Fig.    1.  STIGEOCLONIUM  THERMALE,  a  well-developed  plant,       .  .  Ill 

Figs.  2,  3.       Microzoosporangia,       .  .  .  .  .111 

"  4,  5.  Microspores  escaping  and  enlarging,          .  .                           .111 

Fig.  6.  A  large  sporangium,    .  .                                    Ill 

"  7-9.  Early  growth  of  Stigeoelonium,     .             .  .             .             .111 

"  10.  STIGEOCLONIUM  NANUM,         .....         112 

"  11.  STIGEOCLONIUM  TENUE,     .            .            .  .                        .111 

"  12.                          "                 "         Var.  bulbi/erum,  .  Ill 

"  13-16.  The  bulbous  cells,  .  Ill 


PLATE    XCVI 


EXPLANATIONS  AND  REFERENCES, 
PLATE  XCVII. 


PAGE. 
Figs.  1, 2.       STIGEQCLONIUM    FLAGELLIFERUM,    type-form;      and    variety 

crassiusculuiii)  ,  112 


PLATE  XCV 


EXPLANATIONS  AND  REFERENCES, 
PLATE  XCVIIL 


PAGE. 

Figs.  1,  2,      STIGEOCLONIUM  NUDIUSCULUM.  full  length  of  plants,     .  .  113 

Fig.    3.  "  "  end   of  branched   filament  with 

matured  zoospore  passed  out  of 
cells,  .  -          113 

"    4.          STIGEOCLONIUM  AMCENUM,  .  •  .  .  .113 


PLATE    XCVi 


EXPLANATIONS  AND  REFERENCES, 

PLATE  XCIX. 

Figures  magnified  250  diameters. 


PAGE. 
Fig.    1.  STIGEOCLONIUM  FASCICULARE,  a  well-developed  plant,  .114 

"     2.  STIGEOCLONIUM  SUBSECUNDUM,  full  length  plant,     .  112 


PLATE  XC-IX 


EXPLANATIONS  AND  REFERENCES, 

PLATE  C. 

TOP 

Figures  magnified  2.50  diameters. 


PAGE. 
Fig.   1.  STIGEOCLONIUM  FASTIGIATA.        .  .  .  .  .114 

Figs.  2,  3.       STIGEOCLONIUM  LONGIPILUS,  according  to  Rabenhorst.     Com- 
pare Plate  CII.  115 


IE 


mrnin 

:M&  '  : 

;      "'  ' 


EXPLANATIONS  AND  REFERENCED 

PLATE  CI. 

v  Figures  magnified  250  diameters. 


PAGE. 
Figs.  1,  2.       STIGEOCLONIUM  PROTENSUM,        ...  .  112 

"     3,4.  "                      "            the  terminal  setae,          .             .          112 

Fig.   5-7.  STIGEOCLONIUM  TENUE,  Var.  irregulare,                .            .            .112 

Figs.  8,  9.  STIGEOCLONIUM  UNIFORME,  Var.  gracile,        .            .            .         Ill 

Fig.    10-11.  "                       "          articulations  developing  sporangia,    111 


.ATE 


>A 


|  9 

«      %, 


EXPLANATIONS  AND  REFERENCES, 
PLATE  CII. 

Figures  magnified  250  diameters. 


PAGE. 
Fig.    1-3.       STK4EOCLONIUM    LoNGiPiLUS,    a    form    implied    in    Kirchner's 

diagnosis  .  .  =114 

"    4.          STIGEOCLONIUM  RADIANS,       .  115 

"     5-8.       CHAETOPHORA,  developing  long  filaments,  114,115 


PLATE    .  !!. 


^_  o  i'S^V*-r;3L?>  Jf: •  Cs!fr=? ^V^TT^sr'rS '/5&  ^-i*7. 


EXPLANATIONS  AND  REFERENCES, 
PLATE  CIII. 


PAGE. 
Fig.    1-3.       CHAETOPHORA  PISIFORMIS,  thalli    natural  size,  as  frequently 

found      attached      to      submerged 
grasses,  .  .  .116,  114 

Figs.  4,  5.  CHAETOPHORA  ELEGANS,  two  sections  of  thalli  largely  mag- 
nified. Showing  the  arrangement  of 
the  filaments  and  character  of 
branching,.  .  .116 

Fig.    6.  A  branch  producing  zoospores,  ...  116 

"     7.  Natural  size  of  thalli  attached  to  a  submerged  leaf,        .  .116 

"  8-10.  Three  threads  developing  long,  branched  Stigeocloniuni-like 
filaments.  For  higher  developments  or  maturer  growth, 
see  Plate  C,  fig.  1,  .116 

"     11.         CHAETOPHORA  TUBERCULOSA,  thalli  of  larger  size,        .  .116 

"     12-15.  CHAETOPIIORA  PISIFORMIS,  thalli  as  they  sometimes  appear  on 

the  surface  of  river  pebbles,  prim- 
arily very  small  then  increasing  in 
size,  .  .  .  .116 

"     16.         CHAETOPHORA  LONGIPILA,  natural  size  of  thalli,     .  .         118 

"     17.         A  thallus  greatly  magnified,  .  .  .  .  .118 

• 

"     18.         CHAETOPHORA  MONILIFERA,  a  thallus  magnified,     .  118 

"     19.         Thalli  natural  size,  .  .  .  .  .118 


PLAie:  CM: 


I  m  ft^x 

|w™ 


•:©i.»^    - 
>l'illJM4 

i     ^    »  'H-,   iK-W--:  ^:       » 


a  i  a  sw iK«;7 


mi  - 

ml-m^--4  < 

L  *^J    li*  ,:'H    .A-fcjVi"'         >•'<  *3._-? 


^V^HKMKfer'-s1       7 


EXPLANATIONS  AND  REFERENCES, 
PLATE  CIV. 


PAGE 
Fig.    1.  CHAETOPHORA  ENDTVIAEFOLIA,  Var.  cornuta  or  cornu  damae, 

twice  the  natural  size,  .          117 

"     2.                      u                            "               a    simple   lobe    of    the  same 

greatly  magnified,  .         117 

"     3.                       "                             <l               Var.  linearis,      .             .  .117 

"     4.                                                                      small  section  magnified  .          117 

"     5.                                                                      Var.  ramosissima,  a  small  form, 

natural  size,               .  .          117 

Figs.  6,  7.                                                               larger  form,  natural  size,  .  117 
"     8,  9.                                               "              small  section  of  a  lobe,  greatly 

enlarged,             ,            .  .117 


PLATE       IV. 


^m&mWM^ 


.;?'&;  '^mMff.^ 


i       -        s  i 


ftp     ^ 

,$  ctt'f'i  A*-  «' 


Vfe    CT,f5E^M"r:I_?Ss 


^T--  '    r  wS:'  • 

-^r  -'^'" 

f      ^L^. 

3    ^'i£5£,-         ^ 


v          s;  ? 3 «\> - "  • 


8B^7 

" 


i¥3--;'»a^'!f-'~t"fc| 

' 


m        fAi 


1  '-.:•'  , 

i! 


ffa/isma^'    if  is) 


II 

•MsAI    !i 


^ ;" 


i     ^  ^ 

S-V -^^/  ,-. 

-  "'^^®^;r 


EXPLANATIONS  AND  REFERENCES, 
PLATE  CVI. 


PAGE. 
Fig.    1-6.       GONGROSIRA,  a  psewe/o-germs,  .  .  .  .  1: 0 

Figs.  2,  3.         GONGROSIRA  SCLEROCOCCUS,  .  1 20 

"     7,8.        PROTONEMA,  a  prothallus  of  moss,  .  120 

"10.  "  "  of  fern,  120 


PLATE    CVI. 


'      «  't 

.*£*-- 

•.\ 

'-A     - 


(I       7 


EXPLANATIONS  AND  REFERENCES, 

PLATE  CVII. 

Figures  magnified  125  diameters. 


PAGE. 
Figs  1,  2.       CLADOPHORA  FRACTA,       .  .  .  .  .  .124 

3,  4.  escaping  zoogonuliu,  .  .          124 

5,  6.  forma  gossypina        .  .  ,  .  .125 

7,  8.       CLADOPHORA  FLOTOAVIANA,  .         126 


PLATE  .CVU 


SS5^^^^  , 

*^^-^L^^^ 


- 

-^-ir^/-'^--.*.  -:-rc^-/*^?:v:^J" 


EXPLANATIONS  AND  REFERENCES, 

PLATE  CVII. 

Figures  magnified  125  diameters. 


PAGE. 
Figs  1,  2.      CLADOPHORA  FRACTA,       ......  124 

"     3,  4.  "  "         escaping  zoogonidia,  .  124 

"     5,  6.  forma  gossypina        .  .  .  .125 

"    7,  8.       CLADOPHORA  FLOTOAVIANA,  .         126 


PLATE  .CVII 


~'~ "' ' '^r^^f^^^^^^^^^^'^^^^Y^1^^  ^ 

^  : -.         •  .  *>*    *»    --i  -  •  ?       - 


-J 


EXPLANATIONS  AND  REFERENCES, 

PLATE  CIX. 

Figures  magnified  125  diameters. 


PAGE. 
Fig.    1-3.    '  CLADOPHORA  FRACTA,  forma  viadrina,      .  .  .  .125 

"     4-6.       CLADOPHORA  CRISPATA,  forma  mtrea,  ,  .126 

"     7-10.  "  "  ,          "       brachydado*,  .  .  .126 


PLATE    CIX 


^<S^» »  r>.X/y**b*a3*3C»>T.  cT.u;-r . 


1O 


EXPLANATIONS  AND  REFERENCES, 
PLATE  CX. 

Figures  magnified  125  diameters. 


PAGE. 
Figs.  1,  2.       CLADOPHORA  GLOMERATA,  .  .  .  .  .128 

Fig.   3.  "  forma  pumila,      .  .  .128 

"     4-8.  peculiar  development,  ,  ,128 


PLATE    CX 


$3   ?r~*i«,lv^ 


EXPLANATIONS  AND  REFERENCES, 
PLATE  CXI. 

Figures  magnified  125  diameters. 


PAGE. 
Figs.  1,  2.       CLADOPHORA  CANALICULARIS,     .  .  126 

"     3,  4.       CLADOPHORA  GLOMERATA,  forma  clavata,     .  .128 

Fig.   5.  "  "  rivularis,  .  .  .127 


PLATE   CXI 


r 


EXPLANATIONS  AND  REFERENCES, 
PLATE  CXII. 

Figures  magnified  125  diameters. 


PAGE. 
Fig.   1-4.       CLADOPHORA  GLOMERAT A,  forma  simplic  /or,        .  .  .127 

"    5.          CLADOPHORA  AEGAGROPILA,  .  .   -        .  .         129 


PLATE    CXI 


EXPLANATIONS  AND  REFERENCES, 

CXIII. 

Figures  magnified  125  diameters. 


PAGE. 
Fig.    1-3.       PITHOPHORA   OEDOGONIA,  Var.  vaucherioides   with     numerous 

sporangia,        .  .  .130 

Figs.  4,  5.  "  "  sporal  branchlets,  .          131 

"     6,  7.  "  "  two  immature  filaments,     .      131 


PLATE    CX 


EXPLANATIONS  AND  REFERENCES, 
PLATE  CXIV. 

Figures  magnified  125  diameters. 


PAGE. 

Fig.    1-5.        PITHOPHORA  AEQUALIS,    Var.    Floridense.       Sections    of    fila- 
ments with  sporangia,        .          131 

Figs.  6,  7.       PITHOPHORA  KEWENSIS  sterile  filaments  from  Florida,  .  131 

"     8,  9.  "  "  section  of  fertile  filament  from  Wit- 

trock's  monograph,       .  .  .  131 


PLATE   CXIV 


EXPLANATIONS  AND  REFERENCES, 
PLATE  CXV. 

Figures  magnified  125  diameters. 


PAGE. 

Fig.    1-4.  CHROOLEPDS  AUREUM,  fruiting  plants,     .  .            .121 

"     5-7.  Another  form  of  the  same  species,      .  .             .             .121 

"     8-15.  Zoosporangia,          .             .             .             .  .             .             .121 

Figs.  16,  17.  Zoospores  escaping,       .             .             .  .             .             .121 

Fig.  18-21.  Zoospores  in  different  stages  of  copulation,  .             .'           .  121 

"     22-25.  C.  AUREUM,  Var.  corticulatwn,               .  .             .             .121 

"     26-29.  Sporangial  cells,      .                         .  ...  121 

"     30-33.  C.  MONILIFORME,  Kg.,              .  ...          123 


PLATE    CXV 


EXPLANATIONS  AND  REFERENCES, 

PLATE  CXVI. 

t 

Figures  magnified  125  diameters. 


PAGE. 
Fig.   1-3.       CHROOLEPUS  UMBRINUM,  Kg.,  form  frequent  in  Southern  States,  123 

"     4-5.  Pennsylvania  form,  ......          123 

".    6.  C.  ODORATUS,          .  .             .            -.                          .             .122 

Figs.  7,  8.  C.  LJCHENICOLUS,  .            .            .            .            .            .122 

Fig.    9-12.  C.  IOLITHUS,  Linn.,  Veilchen-moss,                          .             .             .  122 


PLATE  •  CXYI 


: 


J---'' 


'•£&&'•}    "'--"-    ---P?^-"     p>  J:  -- 


' 


'  -  --' 


-v     '•%£;•       - 

J?>>     W&KJ] 


0 


•  -V       fiSiV'n^SK    ':        /-V       /V  i^T 

T  WT^,^J/  i  fy> 


*'®mm^    "& 


m  i    - 

ii  ^    I 

•Ji-  .  \  -I-  I            ' 

M  - 

I  -'    -.  ^  I 

^} 

Fl 


"./       - 

| 

'    - 
• 

•• 

- 


| 


•  :    !  1 

I    |  :•     |   I 
Si     • 


- 

-,     - 

,- 

\ ,  \ 

'    .  1     ;  \ 

--/ 

* 

I 


'. 

I  il 

9  '          Vrj:-        |'V   11 

m^  .*L    ^ 


I        m          -7  *      ^  W 

J   ^^*zJL0&  9  ^ 


-® 
'••&&--1 


EXPLANATIONS  AND  REFERENCES, 

PLATE  CXVII. 

Figures  magnified  125  diameters. 


PAGK. 

Fig.  1-3.       ULOTHRIX  ZONATA,  three  vegetative  filaments,                 .             .  133 

"  4.           Cells  of  filament  with  macrozoospores,             .             .             .134 

"  5.           Three  zoospores,      .             .             .             .             .             .             .134 

"  6-9.       Zoospores  in  early  stage  of  development,                     .             .          134 

"  10.         Cells  of  filament  with  microzoospores        .             .             .             .134 

"  11.         The  same  enclosed  in  cysts,      .             .             .             .             .134 

"  12.  Separated  and  at  rest,  .  .  .  .  .  .134 

Figs.  13,  14.  Microzoospores  germinating  in  cells,  .  .  .  134 

"  15,  16.  Zygospores,  .......  134 

Fig.  17-19.   Microzoospores  conjugating — two  of  them  fertilized,              .          134 

"  20-22.  ULOTHRIX  YOUNGANUM,.               .....  135 

"  23-25.  ULOTHRIX  SPECIOSA,                .            .            .            .            .135 

"  26.  Partly  empty  cells  from  which  the  macrozoospores  passed  out,  135 


PLATE    CXVil 


ijSUSJL 


%^       ^ 

:5=:^::i§L  -'-^-^x -\ ''  ?•!&    \    :&&,    \\   '*§£.'   \^s^ 


«  m  m 


m  i  •«  i 

/•'•v  Axs'-^-'   <j  to  >-itf-          •"&a&  ^rrr—  '-'i^P- 

i  ®^°i®a3   g/  ;ff7  AS  w 

w  '-1^7       -r*   '  ^^^,     — ^  ^ 


»> 

5    ,.^;' 

j&sS^sa 


m\  ••& 

•&-^\   .-,.>•$ 

saa 


W-'1^ 

• 

'  ;S!/.  : 


2Sy     M 

»/  ;^ 

, 


_ __ _ 

18 


,^ 
/•X-'    i  n'  ,-v  "lit  &  ^ 

-- 


EXPLANATIONS  AND  REFERENCES, 

PLATE  CXVIII. 

Figures  magnified  125  diameters. 


•  PAGE. 

Figs.  1,  2.       ULOTHRIX  TENUIS.  .  .  .  .  .  .134 

Fig.  3-5.  ULOTHRIX  AEQUALIS,  .  .  .  .  .134 

"  6-8.  ULOTHRIX  RIVULARIS,  .  .  .  .  .  .136 

Figs.  9,  10.     ULOTHRIX  SUBTILIS,    ......         136 

"  11,  12.  ULOTHRIX  SUBTILISSIM A,               .            .            .            .            .136 

"  13,  14.  ULOTHRIX,  Var.   staynorum,    .....         136 

u  15,  16.  ULOTHRIX,  Var.  variabilis,  .....  136 

Fig.  17.  ULOTHRIX,  Var.  tenerrima,  ....  136 

"  18-19.  ULOTHRIX  THERMARUM,  .....  136 

"  20-21.  ULOTHRIX  COMPACTA,  .  .  .  .  .136 

"  22-26.  ULOTHRIX  SUBTILIS,  an  unusual  form,  ....  136 

Figs.  27,  28.  ULOTHRIX  FLACCIDA — U.  SUBTILIS,  .            .            .              137,  135 

Fig.  29-33.  ULOTHRIX  RIVULARIS,  Var.  cataracta,  ....  137 

"  34-36.  ULOTHRIX  OSCILLARINA,  .  .  .  .  .137 


PLATE  cx.vi 


..-..,  :*«H*  "        ^.^^^ 


•££&ii&i&t££&&£' 


\  4\   r*-^    *» .>*      ..  •* — -    ~~  ^--s—rt^td'iTA^t^'irii*^^        "^ —  " ^      i    » i  '       'JT 


r^iiS^ 


i-J-  ~~" 


'  **  ~    "'-'  *  '^CfJjJ^ZL-    i  "•'*  •-'  •'  [_   ,'V    '.i'^'-'      )•  '.'-V^ 
OQ  ' ' r^S<lt     m  •-'   ••**-'.*.•    1}     -T- V 


^sssga^*'    aaaaass 


EXPLANATIONS  AND  REFERENCES, 
PLATE  CXIX. 

Figures  magnified  125  diameters. 


PAGK. 
Fi^s.  1   2.       ULOTHRIX  NITENS,  ......  137 

Fi^.  3-7.       ULOTHRIX  VARIA,        ......         138 

*'  8-10.     ULOTHRIX  PARIETINA,  young  forms,       .  .  .  .138 

"  11-15.  "  "  older  forms,  .  .  .138 

"  1(5-18.  SCHIZOGONIUM  MORALE,  .....  137 

"  19-20.  ULOTHRIX  LENORMANDI,        .....         138 


PLATE     CXIX 


EXPLANATIONS  AND  REFERENCES, 
PLATE  CXX. 

Figures  magnified  125  diameters. 


PAGE. 

Figs.  1,2.  CONFERVA  TENERRIM A,                 .            .            .            .            .143 

"      3,  4.  <  'ONFERVA  RHYPOPHILA,            .....             143 

Fig.   5-8.  CONFERVA  GL.ACIALIOIDES,           .            .            .            .            .143 

Figs.  9,  10.  '  'ONFERVA  FUNKII,     ......         142 

Fig.    11-13.  CONFERVA  AFFINIS,           .            .            .            .            .            .141 

"     14-16.  CONFERVA  UTRICULOSA,          .            .            .            .            .140 

"     17-20.  CONFERVA  FONTINALJS,     .             .....  141 

"     21-24.  CONFERVA  FLOCCOSA,  usual  condition  prior  to  division,        .          140 

Figs.  23,  25.  4                 "            after  division,         .             .             .             .140 

"     26.27.  CONFERVA,  joints  forming  into  sporangial  cells          .             .          140 

"     29,  30.  CONFERVA,  filaments  in  a  state  of  dissolution,     .             .             .  140 

Fig.   31-33.  CONFERVA  FUGACISSIMA,         .....         141 


PLATE    CXX 


? 


JLW 

fe-l3^^^^^^^8^^^^S^^7 


«{aK  wt-^i^ii^Lj 
^SS^^^ 


j^^i^^iML^!^^ 
Tr^_T~         24 


ui> 

Sv  "J&^'l;£e^^~-^v — -^ 

•r  •'r^Rt?*(  "~  jaSSyiEr-f  i**'-?^*--'  f  '~£*££^*f !"*^ 


- 


EXPLANATIONS  AND  REFERENCES, 
PLATE  CXXI. 

Figures  magnified  125  diameters. 


PAGE. 
Fig.    1-3.       CONFERVA  AMGENA,  normal  vegetative  condition,  .  .140 

u     4.  Older  filament  in  state  of  dissolution  ;  cells  separating,  micro- 

gonidia  being  scattered,       .  .  .  .  .140 

"     5.  Microgonidia  under  high  power,         .  .  .  .140 

Figs.  6,  7.       CONFERVA  VULGARIS,  the  type-form,        .  .  .  .142 

"    8, 9.      CONFERVA  BOMBYCLNA,  .  .  .  .  .142 

"     10,  11.  CONFERVA  VULGARIS,  Var.  Farloiuii,        .  .  .142 

Fig.   12.  microgonidia  escaping,  .  .          142 

"     13.  "  "          young  forms,  .  .  .142 

"     14—17.  stages  of  decay — Hormospora  forms,    .          142 

Figs.  18,  19.  CONFERVA  ABBREVIATA,   ......  143 

"    20,  21.  CONFERVA  PUNCTALIS,    .  .  .  .  .  .142 

• 

Fig.  22-25.     EHIZOCLONIDM  FONTINALE.         .  .  .  .  .144 

"  26-28.  KHIZOCLONIUM  FLUITANS,  .  .  .  .  .145 

Figs.  29,  30.  RHIZOCLONIUM  HIEROGLYPHICUM,  ....  144 
"  31,  32.  "  "  Var.  Americana,  ,  144 


PLATE    CXX 


^aSBS-aat 


i!%S3i£ 


2w>^BM^^ 

5==5^/  v  ::Tr-te^?s»?' .— -  ?*3S  :.^Sf  -f 


^ 


j.M   |»M^Ml"'l-r-<T  ''tM^-l  7:.  ^-1-^pi.v^j, 


19 

-^  ""' '"  h~  iTgigapir^-  r^gSE 


EXPLANATIONS  AND  REFERENCES, 

PLATE  CXXII. 

Figures  magnified  125  diameters. 


PAGE. 
Fig.    1-4.       RHIZOCLONIUM  MAJOR,      ......  146 

"  5-7.  RHIZOCLONIUM  SALINUM,  .            .            .            .            .145 

"  810.  RHIZOCLONIUM  STAGNALE,  .....  145 

"  11-12.  KHIZOCLONIUM  ('ASPARYI,  .....         145 

"  13-16.  RHIZOCLONIUM  HOSFORDII,  .....  145 


PLATE    CXXii 


mm    W^  -m 

1  :    ~K%S&£?Y... 


>tzm*&]  '==£fc- 

Id    ^ 

— ^nr^^TrT-.*    -\   ; 


'^fS*^':         ^-*'3^?^^^"  'f^fe^ffS^^f  :  - 


^%^>j-.     -  'r^ 


J|:  "T  p. 


C«^  .  "Vv  i,  A        ^^^ P        *     ; '  1 1 

7 

S~I   .'•-•;.' «-2*?.>>5i':- »•')/. -j-.T>>-^ 


:^i&:i^ 


T 


^•':'  &»     JS^:^ 

mil  ^^^^^^^^^^ 

M,^^:*««%^^.0: 
^^Tt^S^t^ 


" 
'' 


EXPLANATIONS  AND  REFERENCES, 
PLATE  CXXIII. 

Figures  magnified  125  diameters. 


PAGE. 
Fig.    i.  SPITAEROPLEA  ANNULTNA,  filament  chlorophylons  green,  .  104 

'•     '2,.  Shows  the  arrangement  of  the  mature  (red)  spores,     .  .        104 

"     3.  Frequent   appearance   of    filament   preceding   development    of 

spermatozoids,  .  .  .  .  .104 

'     4.  Spermatozoids  set  free,  more  highly  magnified,  .  .  104 

5  Zoogonidia  under  high  power,  ...  104 

(!-9.       APIOCYSTIS  BRAUNIANA,  two  young  fronds;  two  mature  fronds, 
one  of  them  with  cells   undergoing  segmentation  and  a 
large  frond  with  matured  gonidia,  .  .  .  -02 

'      10.          Free  ciliated  gonidia  or  zoospores,       ....         ^202 

Figs.  11,  12.  UROCOCCUS  INSIGNIS,          ......  201 

Fig.   13.         UROCOCCUS  HOOKERIANUS,    .....         201 


PLATE   CXX 


-.--;• 


:.* 


rrrw 
•  :>33 


>.v 


IS 


- 


EXPLANATIONS  AND  REFERENCES, 

PLATE  CXXIV. 

Figures  magnified  250  diameters. 


PAGE. 
Fig.    1-4.       BOTRYCOCCUS  BRAUNII,  smaller  and  larger  clusters,         .  .195 

a     5-7.       BOTRYDINA  VULGARIS,  younger  and  older  thalli,      .  .         195 

Figs.  8,  9.       PALMODACTYLON  VARIUM,  .  .  .  .  .  189 

Fig.    10-23.   HORMOSPORA  forms     ...  .  (137,  133),  189 


PLATE  CXXIV 


"wasg  *AVr,;?,->.~?.A         /y*«j& 

^          c.         *  /Jg|j 

^  <*^  /2^fi^ 

><«S?         •„  «WHM»  K*iy£?''t 


f  **  ^^If^rPiSlv 

IS"  ^  '^^/"^S^S6^ft§f 

&v"^^(§) 

W^  e 


F 

^If^^^^^^CJ :"«; 

^sS^gjg^P^s    -*%:^ 

/        -T  .".          5 — '=• '.v'-fcX  •.\-:.;-T/ 


x 

^^^T^^T^^ 

—~ 


v 
^l^pite:;^''^ 

,    '"«'<»»"-'  •'**/  O  ^^S*^feR^il    •i'jO       "      I     '        "^N. 

' :-'0,-.    -«*    X          "  ^-ltV**j>Y^S  ,•>!.,    ^ 


i§i§^^^       ^— ^f^SS^ttlf  lli|llliii^@i^li 

^f®iji^^r -^^lllllft®®®*®**®^^^'^^®11®^*-''  :;;" 

^^ifli^^  -     ^^^lll|ff^^®^(1®^®5sipai^^^^^®^^ 

lt^^v       1S  !S*t®®;B«ra»*»M*IiH«««ia»^ 


^^TT?      1.  ".  |Hii|ilWiiWW* 

^^^^^^^^e^y^   ; 

!? .  Militato*:    :      ®^»M§:-^^  J|  •- 


fi  ?__ •  -    -  ^-       "  w 
r^li|    r||p^- 


..--x'  ••""..^ .      i 

-•f"'..,  ^^S^'  '^^^  ^S^lv 

^ as 


EXPLANATIONS  AND  REFERENCES, 
PLATE  CXXV. 

Figures  magnified  125  diameters. 
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Fig.    1-0.       SCHIZOMERIS  LEIBLEINII,  parts   of  filaments.     The  vegetative 

plant  and  broken  ends  with  zoogo- 
nidia  passing  out        .  .    See  below. 

Figs.  7,  8.       Young  plants,  ..... 

Fig.   9.  ENTEROMOKPHA  INTESTINALIS  .  .  .    (308),  107 

"     10.         ENTEROMORPHA,   small    portion  of  membrane  of  older   plant 

highly  magnified,  .  .  .  .107 

"     11.         CHAETOMORPHA,  natural  size,  .  .  .       148 

"     12-13.  Sections  of  filaments  enlarued,       .  .  .  .  .144 

"     14.          Escaping  microgonidia,  .....          144 


[A  description  of  the  following  genus  was  inadvertently  omitted  in  the 
proper  place,  (page  17),]. 

Genus,  SCHIZOMERIS,  Kg. 

Thallus  chlorophyl  green,  filiform,  composed  primarily  of  a 
single  series  of  cells  which  are  usually  broader  than  long,  here 
and  there  strongly  contracted  ;  at  first  attached  by  a  disc-like 
expansion  of  a  narrow  base,  later  often  floating  in  mass  ;  grows 
in  the  beginning  by  the  division  of  the  cells  transversely,  later 
in  two  or  three  directions. 

Zoogonidia  are  formed  in  the  cells  of  younger  plants;  they 
escape  singly  from  the  thinner  filaments  and  in  larger  numbers 
from  the  larger  ones  ;  they  are  furnished  with  two  or  three  cilia. 

SCHIZOMERIS  LEIBLEINII,  Kg. 

Bright  green  to  deep  blackish-green. 
Diameter  of  filaments,  20-125  /*. 

'Frequent  in  ditches  and  ponds,  Pennsylvania,  New  Jer- 
sey, Florida,  and  probably  in  every  State. 

It  is  easily  recognized  by  a  Ulothrix-\ike  look,  which  soon 
becomes  familiar  to  the  eye;  it  is  larger  than  most  of  the 
species  of  Ulothrix,  more  irregular  in  outline  by  constric- 
tions, the  basal  parts  thin  and  the  apices  usually  tapering  to 
a  point ;  the  fruiting  is  also  distinct. 
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PLATE  CXXVI. 

Figures  magnified  16G  diameters. 
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Fig.    1-3.       VAUCHERIA  DICHOTOMA,  .....  149 

"     4-6.  "  sessile  oogonia,  .  .  .          149 

7.  escaping  microgonidia,    .  .  .  149 

"     8-10.     VAUCHERIA  DILLWYNII,         .....         150 

"     11-15.  VAUCHERIA  THURETII,     ......  149 
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PLATE  CXXVII. 

Figures  magnified  166  diameters. 
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Fig.    1-4.       VADCHERIA  PILUS,  relative  sizes  of  filaments  and  macrospores,  153 

"     5-8.       VAUCHERIA  AVERSA,  with  oogonia  and  antheridia,               .  150 
"     9-11.     VAUCHERIA   SESSILIS,  three  type-forms  with   oogonia  and  an- 
theridia,           ....  151 
Figs.  12,  13,  VAUCHERIA  SERICEA,  section  of  filament  abundantly  fruiting,  150 
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Figs.  1,  2,  4.  VAUCHERIA  GEMIN ATA,  sections  of  true  plant,    .  .  .  152 

Figs.  3,  5.                                                    Var.  racemosa,           .             .  .152 

Fig.    6.  VAUCHERIA,  an  abnormal  but  not  rare  form  of  fruiting,  .  1^2 

"     7.  A  gall  produced  by  a  Rotifer;  a  Rotifer's  nest,          .  .          152 

"     8-10.  VAUCHERIA  HAMATA  ;  California  specimens,       .            .  .  152 
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PLATE  CXXIX. 

Figures  magnified  112  diameters. 


PAGE. 

Fig.    1-5.       VAUCHERIA  TERRESTRIS,  parts  of  fruiting  filaments,  variously 

developed   with    one,    two  or    more 

oogonia  on  a  peduncle,  .             .  153 

"     6-8.                  "                                    oospores  germinating,  .          153 

"     9-11.     VAUCHERIA  TUBEROSA,  Yar.  intermedia,               .  .            .154 

"     12-14               "                   "              "     minor,  .         154 
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Fig.   1.  VAUCHERIA  TUBEROSA,  type-form,  ....  154 

"     1-5.       Dichotoraous  branching  and  constricted  basal  ends  of  branchlets,  154 
"     6-10.     Lateral  stolons  variously  shaped  ;  the  latter  two  tuberose,           .  154 
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Figs.  1,  2.       BOTRYDIUM  GRANULATUM,  twice  the  natural  size,  .  .  155 

Fig.    3.  two  empty  cells,  the  tops  collapsed,  155 

"  4-7.  cells  more  highly  magnified,  show- 

ing the  subterranean  radicles,    •          155 
"     8.  cell-contents  passing  down  into  the 

radicles,  .  .  .155 

%<     9.  radicles  developing  zoospores,  .  155 

"     10.  "  cell-contents    scattering     zoomicro- 

gonidia,          .  .  .  .155 

"     11.  zoospores  (sexual)  highly  magnified,  155 

"     12.  asexual  macrospores,  .  .  155 

"     13.  zoospores  developing  in  the  radicles,  155 

"     14.  radicle  cells  under  greater  magnifi- 

cation.     .  .  .  .150 

Figs.  15,  16.  zoospores  4-6  days  old,         .  .  156 

"     17,  18.  "  "          7-8     "       "     .  .          156 

Fig.    19.  zoospores   germinating  in   radicles,  156 

"     20.  zoospores  developing   into   vegeta- 

tive plants,   .  .  .  156 

Figs.  21,  22.  asexual    zoospores   enlarging     and 

producing  sexual  zoospores,  .  156 

"     23,  24.  sexual  zoospores  copulating,  produc- 

ing isospores,  (fig.  25),          .  .  156 

Fig.   26.  isospores  after  a  few  days,  becoming 

stellate,     ....         156 
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Fig.   1-3.  SPIROGYRA  TENUISSIMA,    ......  207 

Figs.  4,  5.  SPIROGYRA  SPREEIANA,  .....  208 

u  6,  7.  SPIROGYRA  INFLATA,  ......  207 

Fig.  8-10.  SPIROGYRA  QUADRATA,  .....  '208 

"  11.  SPIROGYRA  WEBERI,  ......  208 

Figs.  12,  13.  SPIROGYRA  GREVILLEANA,     .            .            .                                  209 
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Figs.  1,  2.       SPIROGYRA  WEBERI,  Var.  elonyata,  ....  209 

"    3,  4.      SPIROGYRA  CALOSPORA,  .....         209 

Fig.   5-7.      SPIROGYRA  HASSALLJI,  .            .            .            .            .            .210 

Figs.  8,  9.  SPIROGYRA  INSIGNIS,  .  .  .  .  .  .210 

"     10,  11.  SPIROGYRA  HANTZSCHII,  .            .            .            .            .            .211 
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FigS.  1.  2.         SPIROGYRA  MIRABILE,          .  .  .  .  .  .211 

"  3,  4.      SPIROGYRA  FLAVESCENS,        .            .            .            .            .211 

Fig.  5-7.       SPIROGYRA  GRACILIS,        .            .            .            ..           .            .211 

"  8-13.     SPIROGYRA  VARIANS,              .            .            .            .            .212 

"  14-17.  SPIROGYRA  QUININA,         ......  213 
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Figs.  1,  2,  SPIROGYRA  INSIGNIS,  Var.  elongata,           .            .            .            .210 

"    o,  4.  SPIROGYRA  ADNATA,    ......         220 

''    5,  6.  SPIROGYRA  DECIMINA,       .            .            .           .           .            .216 

"    7, 8.  SPIROGYRA  LUTETIANA,          .....        214 

"    9,  10.  SPIROGYRA  LONGATA,        ......  214 

"     11, 12.  SPIROGYRA  DUBIA,       ......         220 
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Fig.   1-3.       SPIROGYRA  FLUVIATILIS,  .  .  .  ...  216 

u    4-7.      SPIROGYRA  RIVULARIS,  .....         220 

Figs.   8,  9.     SPIROGYRA  NEGLECTA,      .  .  .  .  .  .216 

"     10,  11.  SPIROGYRA  ORTHOSPIRA,        .....         218 
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Fig.    1-4.       SPIROGYRA  MAJUSCULA,  .  .  .  .  .221 

Figs.  5,  6.       SPIROGYRA  BELLIS,      .  .  .  .  .  .217 

"     7,  8.       SPIROGYRA  NITIDA,  ......  217 
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Fig.   1-4.       SPIROGYRA  SETIFORMIS,     ......  '219 

Figs.  5.  6        SPIROGYRA  MAXIMA,  Var.  inequalis,  .  .  .         218 

"     7,  8.       SPIROGYRA  JUGALIS,          ......  219 
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Figs.  1,  2.       SPIROGYRA  BELLJS,  compare  Plate  CXXXVII,  figs.  5,  6,  .  217 

"     3,4.       SPIROGYRA  MAXIMA,  see  var.   Plate  CXXXVIII.  figs.  5,  6,           218 

"     5.  0.  two  spores  germinating,     .  .  .218 

Fig.   7-9.       SPIROGYRA  CONDENSATA,  Var.  Rusbyi,  .  .  .         215 
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Fig.   1-3.       SPIROGYRA  CBASSA,  .  .  .  .  .  .219 

"     4-7.       SPIROGYRA  FUSCO-ATRA,         .  .  .  .  .215 

Figs.  8,  9.       SPIROGYRA  PARVISPORA,  .  .  .  .  .221 
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"    3,  4.  SPIROGYRA  SUBSAL.SA, 

Fig.  5-7.  SPIROGYRA  PUNCTATA, 

"      8-10.  SlROGONIUM  STICTICUM, 
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Figs.  1,  2.      SPIROGYBA  COMMUNIS,      .  .  .  .  .  .213 

"  3,  4.  SPIROGYRA  JUERGENSII,         .....  213 

"  5,  6.  SPIROGYRA  MAJUSCULA,  conjugated  with  S.  ealospora,     .  .  221 

<l  7,  8.  SPIROGYRA,  rootlets,  S.  quad.rata,         ....  208 

"  9,10.  SPIROGYRA,  stellate  nuclei,  see  figs.  8,  9,               .            .  .  210 
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Fig.    1-3.  .     ZYGNEMA  LEIOSPERMUM,  .  .  .  222 

"     4-6.  ZYGNEMA  INSIGNE,       .                        .                        .                     223 

Figs.  7,  8.  ZYGNEMA  STELLIUM,          ......  223 

"     9,  11.  "                 "           forma  Vaucheria,            .             .             .          223 

"     12,  13.  "                 "               "      tenue,               .             .             .             .223 

"     14,  15.  "                                "      subtile,      .            .            .            .223 

"     16,  17.  §<                 ll              "      stagnate,          .            .            .            .223 
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Figs.  1,  2.  ZYGNEMA  CRUCIATUM,     ......     224 

Fig.   3-7.  ZYGNEMA  PURPUREUM,           .            .                        .            .         224 

8.  ZYGNEMA,  spores  germinating  in  cells,                   .             .            .  224 

"     9.  ZYGNEMA  ANOMALUM,             .....         224 
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"     13.  "                   "              "          "         fertile,                                     225 
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Figs.  1,  2.  ZYGOGONIUM  PECTINATUM,            .                        ...  225 

Fig.   3.  ZYGOGONIUM  AEQUALE,          .....         22<> 

Figs.  4,  5.  ZYGOGONIUM  DECUSSATUM,            .                        ...  22(> 

"    6,  7.  ZYGOGONIUM  AGARDHII,         ..... 

Fig.   8.  ZYGOGONIUM  RALFSIJ,       ..... 

"    9.  ZYGOGONIUM  PARVULUM,        .....         227 
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Fitf.    5.  MOUGEOTIA  VERRUCOSUS,  ...  .    229 
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series  of  cells,        .  .  .         269 
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Figs.  1,  2.       SIROSIPHON  PULVINATTJS,  forma  Alpinus,  two  ends  of  filaments 

with  young  spine-like  growths,          .  269 
Fig.   3.  A  broken-oft'  section  of  a  filament,  the  cells  bearing  the  uiiero- 

gonidia  enlarging  and  sliding  out  of  the  sheath,         .         269 
Figs.  4,  5.       The  same  increasing  in  size,  .... 

u     6,7.       Developing  encysted  cells,  Gloeocapsa;   tegument  breaks;  cells 

are  scattered,  .  .  .  .  .  .269 

Fig.  8-10.     Cells  pass  through  another  cycle  of  development,      .  .         269 

"     11-14.  Young  plants  developing  from  the  cells  (8-10),  .  .  269 

Figs.  15,  16.  Another  form  of  microgonidia,  ....         270 

"     17,  18.  Advanced  stages  of  development,  ....  270 

"     19,  20.  Gradually  attain  to  the  condition  of  Gloeocapsa,         .  .         270 

Fig.  21.         SIROSIPHON  CORALLOIDES,  a  single,  rather  large  stem  from  a 

tomentose  mat,   growing   on  stones  of  shore  of  Green 
Pond,  New  Jersey,  ,  .  ,  ,  .270 
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Figs.  1,  2.       SIROSIPHON  COMPACTUS,  several  characteristic  filaments,  .  271 

Fig.   3-5.      SIROSIPHON  SCYTONEMATOIDES,          .  .  .  27 1 

"     b'.  "  "  macrogonidia,         .  .  .271 

''    7-8.       HAPALOSIPHON  ?         ...... 

"    9-12.     SIROSIPHON   CORALLOIDES,   Var.  injiatus,  specimens  from  Mt. 

Mansfield,  Vermont.      .  .         270 
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Figs.  1,  2.       SIBOSIPHON  LIGNICOLA,  two  well  developed  forms,          .  .  273 

"     3,  4.  an  occasional  appearance  of  a  distorted 

growth,  ....  273 

Fig.   5-11.  conditions  of  young  developments,  273 

Figs.  12,  13    SIROSIPHON  ARGILLACEUS,  two  simple  forms  from  a  cluster,        .  273 
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Fig.  1-3.         SIROSIPHON  OCELLATUS,  three  sections  of  branching  filaments,     272 

"     4.  Part  of  a  broken  filament,        .  .  .  .  .272 

Fi^s.  5,  6.       Cells  passing  out  and  developing  into  larger  forms,          .  .  272 
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"     11-16.   SIROSIPHON    CRAMERI.    from    specimens    from    New    Jersey 

answering  the  descriptions,  but  suspect, 
it  may  be  merely  a  form  S.  ocellatus,     272 

"     17-20.   SIROSIPHON  BRANDEGEEI,  older  and  younger  forms,  .         274 

"     21.         Sporaugial  cells,      ..:....  274 
Figs.  22,  23.   Gloeocapsa  cells  developed  from  the  last  condition,     .  .          274 

Fig.   24-27.   Conditions  of  young  developing  plants,     ....  274 
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Fig.     1-4.          SCYTONEMA  HEPPII,  ......    200 

"     5.  "         a  broken-off'  filament,  .  .          260 

Figs.  6,  7.  "  the  macrospores  escaping  and  developing; 
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"     S,  9.  "  "         young  conditions,     .  .  .  .260 

Fig.   10.         HAPALOSIPHON  BYSSOIDEUS,  in  early  stage,  .  .         276 

Figs.  11,  12.  more  advanced,       .  .  .  27*5 

13,14.   HAPALOSIPHON  TORULOSUS  part  of  a  faded  filament,  .         276 

Fig.    15.         SIROSIPHON  PULVINATUS,  from  West  Virginia,  very  tuberlose, 

near  Agardh's  S.  mamillosum,        .          270 
'*     16'  specimen  from  dripping  rocks  West 

Virginia,  .  .         270 
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Fig.    1.  HAPALOSIPHON  BREBISSONII,  from  specimens,  Dennisville,  N.J.,  276 

"     2-4.       HAPALOSIPHON  BRAITNII.  parts  of  three  filaments  with  branches 

shortened,  .  .  .          275 
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10  show  the  process  of  transverse  divi- 
sion  of  cells.     As  they  enlarge  they 
glide  out  of  the  filament,   and   then 
continue  growth,  .  .  .  276 

'*     6  producing  encysted  cells,  .         276 
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Figs.  20,  21.   HAPALOSIPHON  TENUISSIMUS,  not  infrequent,  ponds,  New  Jersey, 

Pennsylvania,  Minnesota,  Florida,  277 
"     22,  '23.  HAPALOSIPHON  FUSOESCENS,  pond  waters,  New  Jersey,         .         277 
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Fig.    1.  NOSTOC  VERRFCOSUM,  a  frond,       .....  2S5 

"     2.  moniliform  filaments  from  a  frond,   .          285 

Figs.  3,  4.       NOSTOC  COERULEUM,   N.  minutissimum,  Kg.,  .  (279),  284 

Fig.   5.  NOSTOC  PRUNIFORME,  well  developed  forms,        .  .  .  284 
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Fig.   8.  NOSTOC  COMMUNE,  a  not  infrequent  form  of  thallus,        .  .  283 
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Figs.  24,  25.   A  more  matured  frond,  filaments  have  formed  sheaths,          .          283 
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"     3,  4.       NODULARIA  PALUDOSA,  from  specimens,  Colorado  and  Pennsyl- 
vania, ....         291 

"     5,6.       A PHANIZOMENON  FLOS- AQUAE,  short  sections  with  spores,  .291 

"     7,  8.  "  agglutinated  filaments,          .         291 

"     9,  10.     ANABTENA,  filaments, one  in  normal  vegetative,  moniliform  con- 
dition and  the  other  in  process  of  cell  division,286,  (298) 

Fig.    11-13.    ANAB^NA,  three  progressive  conditions  of  development,    286,  (298) 
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Absecom,    Perth    Amboy,    etc,    compare 
Plate  CC,  fig.  11-16.          .  .  .  296 
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Fig.   8.  SYMPLOCA  LUCIFUGA,  two  vertical  fascicles  greatly  magnified,      303 
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"     11-13.  OSCILLARIA  SUBFUSCA,       ......  312 

"     14.  OSCILLARIA  TENUIS,                            ....         313 

"    15.  OSCILLARIA  CORTIANA,     ......  313 

"    16.  OSCILLARIA  LIMOSA,                ...                        .         313 

17.  OSCILLABIA  CHALYBEA,     ....  .  314 

18.  OSCILLARIA  ANGUINA,  (suhsalsa),      .  .            .                       214 

19.  OSCILLARIA  NATANS,         .  ...  314 

20.  OSCILLARIA  NIGRA,     .  315 

21.  OSCILLARIA  CHALYBEA,    .  .                        .  314 
Figs.  22,  23.  OSCILLARIA  PERCDRSA,  315 
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EXPLANATIONS  AND  REFERENCES, 
PLATE  CCVII. 

Figures  magnified  250  diameters. 


PAGE. 
Fig.    1-3.       OSCILLARIA  CRUENTA,  parts  of  ordinary  filaments,          .  .  312 

"  4-7                                     "          young,  coiled  filaments,         .            .         312 

"  8.          OSCILLARIA  BREVIS,           ......  312 

Figs.  9,  10.     OSCILLARIA  FROELICHII,        .....         315 

"  11,  12.  OSCILLARIA  MAJOR,           ......  316 

"  13, 15.  OSCILLARIA  GRATELOUPII,     .....         316 

"  16,  17.  OSCILLARIA  BONNEMAISONII,        .....  316 

"  18,  19.  OSCILLARIA  LITTORALIS,        .....         317 

"  20,  22.  OSCILLARIA  PRINCEPS,      ....                       .  317 
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EXPLANATIONS  A^D  REFERENCES, 
PLATE  CCVIII. 

Figures  magnified  250  diameters. 


PAGE. 

Figs   1,  2.       OSCILLARIA  IMPERATOR,  smaller  form,     .  .  317 

"     3,  4.  "  typical  form,  .  .  .317 

Fig.  5.          LEPTOTHRIX  HINNULEA,  .  .  320 

Figs.  6,  7.       BEGGIATOA  LEPTOMITIFORMIS,  two  small  mats;    and  single  fila- 
ments,      .  .  .  319 
Fig.  8-10.     BEGGIATOA  NIVEUM,  two  clusters,  and  single  filaments  more 

highly  magnified,  .  .318 

Figs.  11,  12.  LEPTOTHRIX   CAESPITOSA,  two    caespitose  clusters   under   low 

power,     ....         320 

Fig.   13.         LEPTOTHRIX  HERBACEA,  .  .  •  320 

"    14.         LEPTOTHRIX  OCHRACEA, 
"     15.         LEPTOTHRIX  RIGIDULA,     ......  321 

"     16.        LEPTOTHRIX  TINCTORIA,         .  .  321 

Figs.  17,  18.  LEPTOTHRIX  LAMINOSA,     ...  •  321 

Fig.  19.          LEPTOTHRIX  BULLOSA,  .  .  .  321 

"     20.  "  single  filaments  under  higher  power,      .  321 

"    21.         LEPTOTHRIX  CALCICOLA,  (muralis),     .  .  .         319 
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EXPLANATIONS  AND  REFERENCES, 
PLATE  CCIX. 


PAGE. 
Fit?.  1-3.         CRENOTHRIX  POLYSPORA,  a  section  of  filament  with  the  cytio- 

plasin    divided     longitudinally,   and 
developed  into  spores ;  some  of  them 
developing  clusters  of  filaments,  294 

4-9.       Macrospores,  or  resting  spores  dividing  and  multiplying.  .  294 

10.         Part  of  a  filament  under  higher  power  showing  the  formation  of 

macrospores,  ......  294 

Figs.  11,  12.  Macrospores  sliding  out  of  the  sheaths,  .  .  .         294 

Fig.  13.  Microgonidia  gathered  into  masses,  forming  a  mucus  around 

themselves,  Palmella-like,    .....  294 

14.         A  small  Palmetto,  mass,  gonidia  developing  into  plants.          .          294 
15-17.  Three  sections  of  filaments  under  higher  magnification,  showing 

the  division  of  the  cytioplasm  and  formation  of  gonidia,     294 
A  frequent  appearance  of  a  caespitose  cluster,      .  .  .  294 

19.  OSCILLARIA  DETERSA  .  .  .  .  .310 

Figs.  20,  25.  ASTEROTHRIX  PERTYANA,  .....  323 

22,  25.  ASTEROTHRIX  CBEQINII,  .  322 
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EXPLANATIONS  AND  REFERENCES, 
PLATE  CCX. 


PAGE. 

Fig.  1.  SPIRILLUM  UNDULA,  ......  324 

l<    2.  SPIRULINA  JENNERI,  two  short  sections,               .            .         323 

"  3.  SPIRULINA  TENUISSIMA,  .....  323 

Fi.^.  I, 5.  SPIRULINA  DUPLEX,  .....  323 

Fig.  6.  GLOEOTHECE  CONFLUENS,  .....  325 

Figs.  7,  8.  APHANOTHECE  PALLIDA,  .....  325 

"  9,  10.  APHANOTHECE  PRASINA,  .....  H25 

Fig.  11.  SYNECHOCOCCUS  AERUGINOSUS,  ....  326 

"  12,  13,  15.  MERISMOPIDIA  GLAUCA,  .....  326 

Fig.  14.  MERISMOPIDIA  CONVOLUTA,  .  .  .  .  326 

l<      16.  COELOSPHAERIUM  KUETZINGIANUM,                     .                 .                 .    327 

Figs.  17,  18.  CLATHROCYSTIS  AERUGINOSA,  two  perforated  thalli,  greatly 

enlarged,  .  .  .  3'J7 

Fig.  19.  teguments  quickly  dissolve 

and  cells  float  in  mass,  .  327 

"      20.  GOMPHOSPHAERIA  APONINA,            .                .                                 .            328 

Figs.  21,  22.  "                        "           young  conditions,                      .  328 

Fig.  23.  MICROCYSTIS  PROTOGENITA,  ....  328 

"  24.  POLYCYSTIS  ICHTHYOBLABE,  .....  330 

"  25.  ANACYSTIS  PULVEREUS,  .....  329 

"  26-31.  GLOEOCAPSA  MAGMA,  etc.,  ...  .  331 

"  32.  GLOEOCAPSA,  compare  Plate  CXC1V,  figs.  24-28,  .  274 

"  33-37.  APHANOCAPSA  VIRESCENS,  .....  333 

Figs.  38, 39.  APHANOCAPSA  GREVILLEI,  ....  333 

40, 41.  CHROOCOCCUS  TURGIDUS,  ....  334 

Fig.  42.  CHROOCOCCUS  COHCERENS,  .....  335 

"  43.  CHROOCOCCUS  RUFESCENS,  335 
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